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(57)Abstract: 

PURPOSE: To form electrodes on a solar cell at a 
high yield in a very simple and low-cost process by a 
method wherein a texture treatment is performed on 
the surface of the diffused layer of the cell to press 
and heat the cell at comparatively low pressure. 
CONSTITUTION: A texture treatment is performed on 
the surface of a diffused layer of a solar cell to form 
the solar cell 6 having a textured surface 2 and 
thereafter, a double-side tape 8 is adhered to both 
ends of the single-sided surface of a white board 
reinforced glass 7 and metal wires 9, which are used 
as electric wire-shaped electrodes, are fixed on the 
glass 7 utilizing the tape 8. The cell 6 is secured on 
the glass 7 with a resin 10 facing the surface 2 
downwards. Then, the glass 7 is put on a heater 1 1 to heat the cell 6 and an evacuation is 
performed including a sealed space region 12. After that, a low pressure of the 
atmospheric pressure P or thereabouts is applied to the whole cell 6 by releasing the 
vacuum state. Thereby, the generation of a crack in the cell 6 is eliminated and a good 
contact can be obtained to the metal wires, which are the electrodes. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which fixes a metal wire in contact with a transparence substrate, and the 
process which contacts the above-mentioned metal wire in the texture side of the diffusion layer of a 
photovoltaic cell, While heating with the process which fixes closure resin to the perimeter of the 
above-mentioned transparence substrate and the above-mentioned photovoltaic cell, and forms a 
closure field in it The electrode manufacture approach of the solar battery characterized by having 
the process which exhausts the above-mentioned closure field, pressurizes the above-mentioned 
photovoltaic cell to the above-mentioned transparence substrate, and acquires the ohmic contact to 
the above-mentioned diffusion layer and the above-mentioned metal wire. 

[Claim 2] The above-mentioned photovoltaic cell is the electrode manufacture approach of the solar 
battery according to claim 1 characterized by having a thin film insulating layer reflecting the 
configuration of the above-mentioned texture side on the above-mentioned diffusion layer. 
[Claim 3] The above-mentioned transparence substrate is the electrode manufacture approach of the 
solar battery according to claim 1 or 2 characterized by having in order of a resin sheet and a glass- 
fabrics layer on this transparence substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable electrode manufacture approach 
especially for manufacture of a solar cell module about the electrode manufacture approach of a 
solar battery. 
[0002] 

[Description of the Prior Art] Usually, electrode formation of a solar battery is performed by printing 
of a conductive paste. However, since the process of the solder coat for printing and baking of about 
600 degrees C which used the screen mask, and a surface protection and serial wiring was required 
for this approach, while the process was complicated, sufficient cost reduction was unrealizable. 
Then, the method of taking electric and mechanical connection is proposed like the publication to 
JP,59-1 15524, A by carrying out the bottom pressure welding of heating of the direct metal thin line 
on a semi-conductor front face. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional 
approach, the pressure put on a metal thin line was very as large as 200 to 300 kg/cm2, and eel 
cracks were occurring frequently. For a certain reason, in the photovoltaic cell to which size has an 
aluminum paste electrode for BSF stratification in a rear face on 100mm square especially, 
dispersion in the thickness of a paste electrode had started about 200 microns of total eel cracks from 
100. Furthermore, the bond strength to the semi-conductor of a metal thin line was not enough, 
electrode exfoliations had occurred frequently, and a Prior art was hardly carried out actually. 
[0004] The purpose of this invention is a very easy and cheap process, and is to offer the electrode 
manufacture approach of the solar battery which can form formation of an electrode with the 
sufficient yield to a photovoltaic cell. 
[0005] 

[Means for Solving the Problem] The electrode manufacture approach of a solar battery according to 
claim 1 The process which fixes a metal wire in contact with a transparence substrate, and the 
process which contacts the above-mentioned metal wire in the texture side of the diffusion layer of a 
photovoltaic cell, While heating with the process which fixes closure resin to the perimeter of the 
above-mentioned transparence substrate and the above-mentioned photovoltaic cell, and forms a 
closure field in it The above-mentioned closure field is exhausted, the above-mentioned photovoltaic 
cell is pressurized to the above-mentioned transparence substrate, and it is characterized by having 
the process which acquires the ohmic contact to the above-mentioned diffusion layer and the above- 
mentioned metal wire. 

[0006] Moreover, in the electrode manufacture approach of the above-mentioned solar battery, the 
electrode manufacture approach of a solar battery according to claim 2 is characterized by the above- 
mentioned photovoltaic cell having a thin film insulating layer reflecting the configuration of the 
above-mentioned concavo-convex front face on the above-mentioned diffusion layer. 
[0007] Furthermore, in the electrode manufacture approach of the above-mentioned solar battery, the 
electrode manufacture approach of a solar battery according to claim 3 is characterized by having the 
above-mentioned transparence substrate in order of a resin sheet and a glass-fabrics layer on this 
transparence substrate. 
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[0008] 

[Function] invention according to claim 1 is directly pressurized from the rear face of a photovoltaic 
cell — not having -- atmospheric-pressure extent — since it is comparatively pressurized and heated 
by the low voltage force and texture processing is performed to the diffusion layer front face of a 
photovoltaic cell, by the low voltage force, good contact is obtained and electrode exfoliation does 
not arise, either. In addition, since the transparence substrate is used, a poor photovoltaic cell 
remains this process as it is, and it is usable as a solar cell module. 

[0009] The insulator layer of the point of a texture side is very thin, and invention according to claim 
2 does so the same operation as claim 1 by the ability taking many minute points of contact and so- 
called micro contacts to a point. 

[0010] Since the resin sheet once solidified after melting fixes a photovoltaic cell and a metal wire 
completely and direct external force stops invention according to claim 3 requiring to the interface of 
the metal wire and a eel concerned by making a resin sheet intervene between a transparence 
substrate and a photovoltaic cell, and performing heating and pressurization, electrode exfoliation 
does not produce it. Under the present circumstances, when a glass-fabrics layer is given to the front 
face of a resin sheet, in order that a glass-fabrics layer may absorb the resin fused during heating / 
pressurization, it has the role which prevents that resin enters into a eel and a metal track group 
interface, and serves as an insulation sheet. In addition, it is usable as a solar cell module as it is also 
in this case. 
[0011] 
[Example] 

(Example 1) The sectional view of Al A2 of drawing 1 is shown for the top view of one process in 
this example in drawing 1 at drawing 2 , respectively. Hereafter, the production process of this 
example is explained based on drawing 1 and drawing 2 . 

[0012] First, the photovoltaic cell 6 of 100mm angle which formed the texture side 2 which consists 
of a minute pyramid configuration of a large number with a magnitude of about 10 micrometers by 
texture processing on the P type silicon substrate 1, formed a junction depth of about 0.3 
micrometers and the 2 more than [ 1018cm of surface concentration to ] N type diffusion layer 3, 
printed and calcinated the aluminum paste as a rear-face electrode 4, and formed the BSF layer 5 is 
prepared. 

[0013] Next, a double-sided tape 8 is stuck on the both ends of one side of white sheet tempered 
glass 7 of 3.2mm of board thickness, and the aluminum wire 9 which serves as an electrode with an 
electric-wire-like diameter of 100 micrometers using it is fixed in 4mm pitch (the aluminum wire 
number of drawing 1 and 2 is not exact, and shown typically). At this time, the aluminum wire 9 is 
taken out from one end of white sheet tempered glass 7 30mm. 

[0014] And the texture side 2 is turned down to up to the white sheet tempered glass 7 with which 
the above-mentioned aluminum wire 9 was fixed in this photovoltaic cell 6, the EVA resin 10 for eel 
immobilization (ethylene vinyl acetate resin) is put on all sides [ of a photovoltaic cell 6 ], 
temperature control is carried out to 140 degrees C, and it places on the heater 1 1 of one [ which has 
two vacuum chambers divided with the soft rubber sheet ] vacuum chamber of the laminator of a 
double vacuum method. Next, after closing the door of a laminator and performing vacuum suction 
for the air inside two vacuum chambers of a laminator for 10 minutes including the space field 12 by 
which the closure was carried out (not shown), atmospheric pressure P is applied to the photovoltaic 
cell 6 whole for 1 minute by canceling the vacuum of another side. In this example, although 
pressurized with atmospheric pressure, in order for there to be no generating of the crack of a 
photovoltaic cell 6 and to take good ohmic contact, the range of pressurization of l-5kg/cm2 is 
desirable, and 1 10-150 degrees C and pressurization time amount have [ heating at a heater ] 0.5 - 3 
desirable minutes. In addition, since the closure is not perfect, there is no trouble of 12 space field by 
which the closure was carried out in performing vacuum suction. 

[0015] According to the above process, ohmic contact good between the N type diffusion layer 3 and 
the aluminum wire 9 was obtained, and exfoliation of the aluminum wire 9 and the crack of a 
photovoltaic cell 6 were not produced. When the aluminum wire 9 protruded from white sheet 
tempered glass 7 was bundled and the current potential property of this solar cell module was 
measured as a lead wire, for the short-circuit current, 3473mA and open circuit voltage were [ 0.72 
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and the conversion efficiency of 601mV and a curvilinear factor ] 15.0%. 

[0016] (Example 2) The sectional view of one process of this example is shown in drawing 3 . In this 
example, the difference from an example 1 is only the point of depositing Ti02 about 70nm 
antireflection film 13 with an atmospheric pressure CVD system, after forming the N type diffusion 
layer 3. In addition, in this case, since Ti02 antireflection film 13 is thin, the configuration of the 
texture side 2 which consists of many minute pyramid configurations is reflected. In this example, 
good ohmic contact was obtained and exfoliation of the aluminum wire 9 and the crack of a 
photovoltaic cell 6 were not produced. It is guessed since Ti02 antireflection film can take much 
micro contacts in the point of a minute pyramid since it is thin that good ohmic contact is obtained. 
[0017] When the current potential property of the solar cell module produced by the above process 
was measured, for the short-circuit current, 3610mA and open circuit voltage were [ 0.71 and the 
conversion efficiency of 603mV and a curvilinear factor ] 15.5%. 

[0018] (Example 3) The sectional view of one process of this example is shown in drawing 4 , and 
the sectional view after the pressurization of drawing 4 is shown in drawing 5 , respectively. 
[0019] First, the photovoltaic cell 6 used in the example 2 is prepared. In addition, the photovoltaic 
cell 6 used in the example 1 may be used. 

[0020] Next, the EVA sheet 15 with a thickness of 600 micrometers which has the glass- fabrics layer 
14 of about 120-micrometer thickness which is a nonwoven fabric using a glass fiber with a diameter 
of about 10 micrometers in one side is carried on white sheet tempered glass 7 of 3.2mm of board 
thickness. A double-sided tape 8 is stuck on the both ends of the glass-fabrics layer 14, and the 
aluminum wire 9 with a diameter of 100 micrometers is fixed in 4mm pitch using it. At this time, the 
aluminum wire 9 is taken out from one end of white sheet tempered glass 7 30mm. 
[0021] and like the above-mentioned example, the texture side 2 of this photovoltaic cell 6 is turned 
down, it carries on the aluminum wire 9, and EVA resin is put and heated around a photovoltaic cell 
6 and white sheet tempered glass 7 — vacuum suction is both performed and pressurized. 
[0022] According to the above process, while the texture side 2 and the glass-fabrics layer 14 
touched, between the N type diffusion layer 3 and the aluminum wire 9, good ohmic contact was 
obtained and exfoliation of the aluminum wire 9 and the crack of a photovoltaic cell 6 were not 
produced. In addition, the thickness of the glass-fabrics layer 14 has optimal 120 micrometers seen 
from the field of cost, workability (weight), and the engine performance. Because, the curvilinear 
factor was as inadequate as 0.5 or less as a result of the experiment same as the above in the case 
where the thickness of the glass- fabrics layer 14 is 60 micrometers and 90 micrometers. When the 
aluminum wire 9 protruded from white sheet tempered glass 7 was bundled and the current potential 
property of this solar cell module was measured as a lead wire, for the short-circuit current, 3625mA 
and open circuit voltage were [ 0.72 and the conversion efficiency of 604mV and a curvilinear 
factor] 15.8%. 

[0023] In the above example, combination various by the electrode side to paste up and the 
photovoltaic cell side to paste up is possible. In an electrode side, there is a resin sheet which had 
geometrically the cross wire, the expanded metal, or these which wove the wire in the front face, and 
there are various plating articles, such as nickel plating of Ag, nickel, Au, Cu, and Cu, etc. in quality 
of the material. Moreover, if silicon is taken for an example also in the photovoltaic cell to paste up, 
there is a photovoltaic cell by which the transparence electric conduction film of insulating thin 
films, such as a photovoltaic cell which the silicon substrate surface exposed or phosphorus titanate 
glass, phosphorus silicate glass, titanate glass, and silicate glass, ITO, and Sn02 grade was formed in 
the silicon substrate surface. As the shape of minute toothing of a silicon substrate surface, not only a 
pyramid configuration but a groove face is sufficient. In addition, the shape of minute toothing is 
produced by chemical preparation or the mechanical process. 
[0024] 

[Effect of the Invention] the trowel of the lead wire by printing of a former and metal paste, baking, 
the solder coat, and handicraft — there is no electrode peeling also to a photovoltaic cell which is 
called attachment and which can form now very easily in coincidence formation of the electrode and 
lead wire which were complicated and had become the hindrance of low-cost-izing, and had the 
variation in cell thickness by the large area, there is no generating of a photovoltaic cell crack, and 
good contact can obtain to the metal wire of an electrode. Therefore, a photovoltaic cell and a 
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module production process are simplified and low cost-ization of a solar cell module can be attained. 

[0025] Moreover, since the glass-fabrics layer is prepared on the resin sheet on a transparence 
substrate, immobilization with a photovoltaic cell and a metal wire becomes firmer. 
[0026] Furthermore, in this invention, since the laminator currently used by the present solar cell 
module production process is usable as it is in pressurizing and a new facility and equipment are not 
needed at all, plant-and-equipment investment is also suppressed to the minimum. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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